Novel Promoters Derived from Chinese Hamster Ovary Cells via In Silico and In Vitro Analysis.
For the industrial production of recombinant proteins in mammalian cell lines, a high rate of gene expression is desired. Therefore, strong viral promoters are commonly used. However, these have several drawbacks as they override cellular responses, are not integrated into the cellular network, and thus can induce stress and potentially epigenetic silencing. Endogenous promoters potentially have the advantage of a better response to cellular state and thus a lower stress level by uncontrolled overexpression of the transgene. Such fine-tuning is typically achieved by endogenous enhancers and other regulatory elements, which are difficult to identify purely based on the genomic sequence. Here, Chinese hamster ovary (CHO) endogenous promoters and enhancers are identified using histone marks and chromatin states, ranked based on expression level and tested for normalized promoter strength. Successive truncation of these promoters at the 5'- and 3'-end as well as the combination with enhancers are identified in the vicinity of the promoter sequence further enhance promoter activity up to threefold. In an initial screen within stable cell lines, the strongest CHO promoter appears to be more stable than the human cytomegalovirus promoter with enhancer, making it a promising candidate for recombinant protein production and cell engineering applications. A deeper understanding of promoter functionality and response elements will be required to take full advantage of such promoters for cell engineering, in particular, for multigene network engineering applications.